The effects of decoherence in interference phenomena are analyzed by defining a new class of quantum trajectories associated to the reduced density matrix of the system. In particular, this analysis is illustrated here by the double-slit experiment, a paradigm of quantum interference. As is well-known, in this experiment, the interference arises from the possibility for a particle to follow two different paths, from each slit to the detector. Within our trajectory description, based on Bohmian mechanics, we show that decoherence does not ensure that the particle motion related to one of those pathways is unaffected by the other one. Quantum mechanically decoherence suppresses the interference produced by the coherent superposition of the partial waves corresponding to each pathway. This gives rise to a classical-like intensity pattern, i.e. identical to that directly obtained from the sum of the intensities associated to those partial waves. However, the topology of the trajectories here defined reveals that the particle motion is strongly influenced by both pathways even in the case of full decoherence.
Introduction
1 most widely accepted. Decoherence is the irreversible emergence of classical properties when an isolated system interacts with an environment [4] . The environment can be constituted by many randomly distributed particles interacting with the system by means of scattering processes. When these events occur in a large number, the off-diagonal elements of the system's reduced density matrix undergo an exponential damping [5] , such that the system quickly loses its coherence. This loss of coherence is an important issue, for example, in quantum computation [6] , where long chains of atoms must be kept in a coherent superposition for certain time in order to carry out the corresponding operations. However, the decoherence effects must also be taken into account; they increase rapidly with the length of the chain [7] , thus decreasing its efficiency to perform those operations.
Interference experiments constitute an ideal framework to study decoherence due to their simplicity, and, at the same time, fundamental implications in quantum mechanics (for example, they provide the most striking empirical evidence of matter waves, from electrons [8] to bio-molecules [9] ). The essence of quantum interference can be summarized by the paradigmatic double-slit experiment [10] . In this experiment, as is well-known, in the absence of "which-way" information, the measured intensity displays a characteristic interference pattern with maximum fringe visibility [11] . On the other hand, the knowledge of the particle's pathway destroys the interference pattern, and the intensity acquires classical features [12] , i.e. it is simply given by the sum of the intensities corresponding to each pathway. These two possible outcomes [13, 14, 15] , related to which aspect of the particle (wave or corpuscle, respectively) we are interested in, are equivalent to consider two different experimental contexts: both slits simultaneously open, or each one open independently. The choice of a quantum context determines the intensity pattern, in sharp contrast to what happens classically in the analogous situation, which is context-independent. However, if the action of an external environment (for example, air molecules or thermal photons) over the system is taken into account between the slits and the detector, a partial (or even total) suppression of the quantum interference is observed in the intensity pattern. This means that certain amount of "which-way" information is being revealed gradually, and the process can be thought as a smooth transition from the context where both slits are simultaneously open to the other one in which they are independently open.
A suitable tool to study and shed light on this fundamental issue is Bohmian mechanics (BM) [16, 17, 18] . Unlike the standard version of quan-tum mechanics (SQM), the Bohmian formalism is based on the concept of well-defined trajectories, always regarding particles as corpuscles that evolve according to precise laws of motion, like in classical mechanics. This quantum motion, governed by the wave function, leads to the same results provided by SQM when a large number of particles is considered. This capability to conjugate motion and statistical predictions within a purely quantum framework has been widely used to describe interference experiments with slits [19, 20, 21, 22, 23, 24] . More complex descriptions involving entangled particles or multiple-slit arrangements have also been proposed to find incompatibilities between BM and SQM [25, 26] . However, as expected, recent experiments [27] performed with PDC photons to test the predictions made by such proposals have favoured SQM. Something similar happens, on the other hand, with the controversy about the "surrealistic" behaviour of Bohmian trajectories [28, 29, 30] , in which the realistic nature of the Bohmian interpretation is denied by arguing (and illustrating with relatively simple models) that the quantum motion not always agrees with the real one pursued by the particle. In both cases, incompatibility tests and surrealistic trajectories, the "deviations" found between BM and SQM arise from their conceptual differences, and some proposals have been suggested in the literature in order to solve this apparent paradoxes (see, for example, references [31, 32, 33] for a discussion on the first kind of discrepancies, and [34, 35] for the case of the surrealistic trajectories).
Here we study the problem of decoherence in interference phenomena from a quantum trajectory perspective, focusing our discussion on the double-slit experiment as their most representative example. A direct application of the Bohmian formalism to this problem is numerically prohibitive due to the large number of degrees of freedom involved. In order to avoid this computational inconvenience in SQM, for example, the decoherence effects caused by the environment are studied with the help of a phenomenological master equation [36] that only accounts for the evolution of the system. This equation, derived from the von Neumann equation for the whole system (i.e. system plus environment), can be expressed in general as the sum of two terms. One gives the evolution of the isolated system, and the other one is responsible for its loss of coherence. In this way, all the information about the physical properties of the environment and its interaction with the system is only contained in that second term. The system-environment interaction generally involves simple Markovian models, and takes place by three basic mechanisms: quantum Brownian motion, action of the internal degrees of freedom, and scattering, the last one being the mechanism invoked here. Analogously, in our case, the difficulties coming from the many-body problem can be avoided by "averaging" the action of the environment degrees of freedom in the Bohmian motion. In this way, we define a new class of quantum trajectories directly derived from the system's reduced density matrix. Therefore, although they are still influenced by the presence of an environment, these trajectories only account for the system dynamics. Notice that, within this treatment of the problem, we do not need then to compute the exact multi-dimensional Bohmian trajectories (which describes the systemplus-environment dynamics in a wholistic way), because the expression for the velocity will not depend explicitly on the environment degrees of freedom like in BM. However, advantageously, these new quantum trajectories provide an important insight on the system dynamics, keeping at the same time the same features existing in BM (as, for example, the single-valuedness of the particle's momentum).
A priori it is expected that the decrease of fringe visibility, or interference damping by decoherence, manifests as a loss of information about the slit not crossed by the particle, which we call here the "empty" slit. Hence, the influence of the corresponding partial wave (the "empty" wave) on the particle motion will also decrease. However, we show that the quantum motion keeps information about the initial context even in conditions with total suppression of interference, this constituting a general feature for any interference phenomenon that takes place in quantum mechanics. Like in the case of the surrealistic Bohmian trajectories [28] , although the particle statistics reproduces the SQM results, the quantum motion is totally determined by both slits; the preferential directions along diffraction channels gradually disappear, but trajectories cannot cross the symmetry axis between the slits [19] . In order to observe a full transition towards a classical-like regime it is necessary an erasure of the information related to the empty slit. A mechanism leading to a full decoupling of this information from the particle motion would imply its gradual dissipation, and an eventual localization of the particle as coming from one of the two slits (in a classical sense). This would manifest as a true smooth transition from the quantum theory, where the particle momentum is single-valued, to the classical one, where its multi-valuedness is allowed.
The organization of this paper is as follows. The mathematical ingredients involved in our analysis are introduced in section 2 together with a discussion of the decoherence mechanisms considered: interference damping and decoupling from the information provided by the empty slit. In section 3 we illustrate and analyze the ideas developed in the previous section by means of the double-slit experiment with cold neutrons performed by Zeilinger et al. [37] . Finally, in section 4 our conclusions are summarized.
Decoherence and quantum trajectories
Quantum mechanically the evolution of a particle after passing through a double-slit setup (and without being acted by an external environment) can be described at any subsequent time [38] as
where |ψ i t is the partial wave emerging from the slit i, and |c 1 | 2 + |c 2 | 2 = 1 at any time. In the coordinates representation, the density matrix associated to this wave function is defined as
with Ψ t . The diagonal terms of (2) give the measured intensity or probability density
where δ t is the time-dependent phase difference between the partial waves. When the action of an external environment is taken into account, the wave function (1) is no longer appropriated to describe the evolution of the total system. Since the main interest here focuses on the question of how the environment affects the coherence of the system by gradually suppressing the (non-classical) oscillatory term in equation (3), we assume conditions of elastic scattering [36] . Hence, only the environment states, |E i t , associated with each partial wave will change during the scattering process, but not the states describing the system (i.e. the partial waves). In particular, here we have represented the system initially by a superposition of two Gaussian wave packets (see section 3); then, both partial waves will keep their Gaussian shape along their time-evolution, thus simplifying the analysis of our problem. Taking this into account, a general initial coherent state
will become an entangled state, given by
at any subsequent time. Let us recall that the condition of initial coherence implies |E 1 = |E 2 = |E 0 at t 0 . In order to determine the intensity at the detector, the expression for the system's reduced density matrix is derived by tracing the density matrix of the total system over the environment states,
In the coordinates representation, this operation is equivalent to carry out the integral of the total density matrix over the 3N environment degrees of freedom,
By introducing equation (5) into (6), one obtains the reduced density matrix
where α t = t E 2 |E 1 t . And from this expression, it is straightforward to derive the expression for the measured intensitỹ
In this expression
is the coherence degree, which gives the value of the fringe visibility [39] in a good approximation. For the sake of simplicity, we have assumed that the phase difference between the environment states (included in δ ′ t ) is constant. The environment states are considered to be too complex for keeping mutual coherence as time increases [40] . Even if they are initially coherent, they will become orthogonal along time. Thus, one can assume |α t | ∼ e −t/τc , being τ c the coherence time, a measure of how fast the system becomes classical (the smaller τ c , the faster the interference is lost). Taking into account this time-dependence for |α t | in (10), we obtain
This expression establishes a relation between the coherence degree and the coherence time. Therefore, although the value of the coherence time can be derived analytically for interfering waves by means of simple Markovian models [41] , equation (11) allows us to determine it from the empirical value of Λ t [39] (measured from the intensity pattern), and the time-of-flight, t f , of the diffracted particles. In order to describe the effects of the environment by means of quantum trajectories, first we note that the (reduced) quantum density current for the system can be expressed [42, 43] as
satisfying the continuity equatioṅ
whereρ t is the measured intensity (9) . Taking into account equations (12) and (13), we define the velocity field,ṙ, associated to the (reduced) system dynamics according to the relationJ t =ρ tṙ , in analogy to the Bohmian velocity field. Accordingly, we obtain a new class of quantum trajectories by integrating the equation of motioṅ
In the next section, we will see that equation (14) leads to the correct intensity (whose time-evolution is described by equation (13)) when a large number of particles is considered. On the other hand, also observe that equation (14) reduces to the well-known expression for the velocity field in BM when there is no interaction with the environment. In this case,ρ t is simply given by equation (3) , which written in polar form is
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. Substituting equation (15) into (14), one effectively obtainṡ
(16) Notice that equation (14) has been defined in such a way that the environment degrees of freedom do not appear explicitly, thus one does not have to deal with their dynamical evolution. However, the action of these degrees of freedom is still present in this equation through α t , what can be seen if one introduces the reduced density matrix (8) into equation (14), thus resultinġ
This equation of motion deserves much attention due to the implications derived from it. In the limit of total loss of coherence, when t ≫ τ c (α t → 0), it becomesṙ
whereṙ i and ρ (i) t are, respectively, the velocity field and the probability density associated to |ψ i t , and ρ
t . Notice that the classical probability density, ρ cl t , and the density current
are properly defined in this limit; the former is a sum of partial probability densities, and the latter the result of adding the density currents corresponding to each slit independently considered (in both cases those magnitudes are properly weighted with the coefficients |c 1 | 2 and |c 2 | 2 ). Thus, from a SQM point of view, one experiment with full decoherence is equivalent to 8 another performed with each slit independently open. Something different happens, on the other hand, when the same experiment is studied in terms of quantum trajectories. Although interference has disappeared, particles still move under the guidance of both partial waves. This behavior is similar to that observed by Englert et al. [28] in their surrealistic Bohmian trajectories. These trajectories follow a path that does not intersect the symmetry axis of the Stern-Gerlach interferometer because of the influence of two partial waves, and then do not track either the actual path of the atom. In our case, the damping process that describes the suppression of the interference does not account for the erasure of the information coded by the empty slit. It is a mechanism that acts only on the global dynamics of the system, thus leading to the agreement between the statistics of particles and the SQM results.
From a rigorous Bohmian perspective, one should expect that the interaction with the environment prevents the particle from feeling the action of the empty wave. However, this motion is still described by a purely quantum formalism, and then no classical-like motion will be observed. For example, in the absence of coherence, it could happen [44] that Bohmian trajectories do not cross the symmetry axis of the experiment through the same point in a multi-dimensional configuration space (represented by the degrees of freedom of both system and environment), but their projection onto the system subspace would. In this way, the single-valuedness condition for the Bohmian momentum is not violated despite the (projected) trajectories may cross such an axis. This is still equivalent to the dynamics described by the class of quantum trajectories here defined; in this case, the tracing over the environment degrees of freedom leading to equation (17) translates the non-crossing dynamics in the multi-dimensional space into a non-crossing dynamics in the system's subspace. However, this is not what one would expect classically, i.e. that decoherence gives rise to a system's subspace totally decoupled from the environment's one, such that the system trajectories may cross at the same point because the momentum can be bi-valued. It should be emphasized that this statement is indeed related to the most important question of how the linearity in quantum mechanics evolves towards the non-linearity in classical mechanics, a problem still open.
Although it goes beyond the scope of this work, in order to illustrate this question of the quantum trajectory dynamics under decoupling between particle motion and information provided by the empty slit, we have considered a simple model. Analogous to α t , it is assumed that the influence of the empty slit on the particle's motion decreases exponentially due to the successive collisions. Moreover, this loss of information is balanced by a gain of information about the slit crossed by the particle. In this way, as soon as the particle passes through one of the slits, say 1, the coefficient associated to |ψ 2 t becomes c ′ 2 = c 2 e −t/τ d , where τ d is a decoupling time, i.e. a measure of how fast the information provided by this partial wave is decoupled from the particle motion. On the other hand, according to the second assumption, the increasing relevance of |ψ 1 t in the particle motion is manifested by its corresponding coefficient c
Let us stress that c ′ 1 and c ′ 2 must not be introduced into the evolution equation of |Ψ t , since these coefficients are meaningful only within the model of quantum trajectories proposed here, but not within a SQM framework.
The evolution of the system particle is also described by equation (17), but replacing c 1 and c 2 by their respective time-dependent counterparts, c ′ 1 and c ′ 2 . Taking into account the ratio η = τ d /τ c , two different dynamical regimes can be then characterized. If η ≪ 1, the particle loses the information about the empty slit relatively fast, and equation (17) reduces tȯ
i.e. the particle motion is only affected by the slit that the particle passes through. This situation is statistically equivalent to that implied by equation (18) , but totally different in terms of the individual particle motion. Now particles are allowed to cross the symmetry axis of the experiment because the momentum is bi-valued (i.e. at each time we can have two values of the momentum on the same spatial point, like in classical mechanics). On the other hand, if η ≫ 1, the interference damping takes place before the particle's motion is fully decoupled, and equation (17) becomeṡ
This equation looks like (18) , and therefore for certain time it is expected that the trajectories obtained from both equations coincide. Obviously, this equation will approach (20) asymptotically, since the information related to the empty slit will be gradually suppressed. Notice that this mechanism does not satisfy the requirement of statistical equivalence between a theory of quantum trajectories and SQM; in general, the continuity equation (13) will hold only in the limit cases. However, it provides an understandable and intuitive insight on the type of dynamics that allows us to go from a linear theory with single-valued momenta to a non-linear theory where the momentum can be multi-valued.
Results

Description of the model and the simulation conditions
The working model used here is based on the double-slit experiment performed by Zeilinger et al. [37] with cold neutrons, and has been analyzed elsewhere by us [39] from both an optical and a SQM point of view. According to the theoretical framework described in section 2, the dynamics of the neutron beam is studied since neutrons pass through the two slits until they reach the detector. The double-slit arrangement has dimensions a 1 -d ′ -a 2 = 21.9-104.1-22.5 µm (left slit/gap/right slit), and is at distance L = 5 m from the detector. The wavelength of the incident neutron beam is λ dB = 18.45Å, which corresponds to a subsonic velocity (v = 214.4 m/s).
The interference process is described by considering two Gaussian slits [45] on the xy-plane, with neutrons propagating along the z-direction. As seen in reference [39] , Gaussian slits reproduce fairly well the real experiment, and at the same time avoid the effects due to single-slit diffraction [19] . To further simplify, we have assumed that the dimension of the slits, ℓ x and ℓ y , are such that ℓ y ≫ ℓ x . This allows us to neglect the motion along the y-direction due to translational symmetry, thus confining the particle to the xz-plane. Taking this into account, and according to equation (4), the initial wave function that represents the two interfering neutron beams, |Ψ (0) , is constituted by a coherent sum of two Gaussian waves packets (here both contribute with the same weight c 1 = c 2 = 1/ √ 2), each one given by
The environment state is chosen as |E 0 = | I , such that initially |Ψ = |Ψ (0) ⊗ | I . The time evolution of the (system) partial waves is carried out numerically by Heller's method [19] , which is exact in our case since there is no external potential. In the calculations, the Gaussian wave packets have been centered at x 1,2 = (a 1,2 ∓ d)/2 and z 1,2 = 0, and incoherence has been introduced [39] by taking into account different propagation velocities for each wave packet, given by p x 1,2 = ∓ /a 1,2 and
1/2 . In order to minimize the spreading of the Gaussians along the z-direction with time, given by
we have chosen σ = 2ā (ā = (a 1 + a 2 )/2) for both wave packets. This ensures that σ z t ≃ σ for the whole propagation time, and then that ψ i behaves approximately like a plane wave along the z-direction. On the other hand, we considered σ x i = a i /4, so that for |x − x i | = a i /2 the intensity at the edge of the corresponding slit amounts to |ψ i (±a i /2)| 2 /|ψ i (0)| 2 = e −2 (about 13.5% of the maximum value of the intensity, |ψ i (0)| 2 , reached when x = x i ). Thus, only a very small portion of the partial waves is out of the boundaries defined by the edges of the slits. This assumption is in good agreement with the error on the slit widths experimentally reported by Zeilinger et al. [37] , according to which neutrons penetrating through the boron wire along a chord 0.2 µm away from the surface are attenuated by more than a factor e −1 .
Once the partial waves are evolved, the parameter α t is introduced when they are superposed in order to obtain the intensity given by equation (9) . The magnitude of |α| t was empirically determined [39] taking into account the coherence degree of the experimental results (Λ t = 0.632) and the timeof-flight of neutrons (t f = v/L = 2.33 × 10 −2 s), resulting a value of 0.36. This value implies a coherence time τ c = 2.26×10 −2 s, slightly smaller than the time-of-flight.
Quantum trajectories were integrated according to (17) , at the same time that the partial waves were propagated. To obtain the statistical results, about 5420 trajectories were used in each calculation shown below, binning them in space intervals of 20 µm, which is the width of the scanning slit in the real experiment [37] . Moreover, the trajectories were initially distributed according to the probability density ρ (0) , thus ensuring the agreement with the SQM results through equation (13) . Notice that this agreement constitutes a proof of the validity of the (reduced) vector field (14) , and the quantum trajectories obtained from it. 
Effects caused by interference damping
In order to test the suitability of our quantum trajectory description of decoherence, the statistics of trajectories is shown in figure 1 (a) together with the experimental values. As can be seen, the agreement with the experiment is excellent. In the same figure, we have also included the results obtained by means of SQM (see equation (9)). Observe that the excellent agreement between the results provided by SQM and by the quantum trajectories defined according to equation (14) proves the suitability of the latter to describe of the phenomenon posed here. In figure 1 (b) a sample of trajectories illustrating the dynamics associated to the results of figure 1(a) is displayed. It is apparent that, as the wave packets interfere (at a distance of 1 m from the two slits, approximately), some trajectories (mainly those closer to the symmetry axis of the experiment) show the typical sudden change of direction that characterizes interference processes in BM [19] . However, due to the interference damping, the extent of this behaviour is reduced in both space and time; in space because the interference is only stronger in the central peaks, as can be seen in figure 1(a) , and in time because t f > τ c . In figure 2 the two limit cases of coherence for this model are illustrated: Notice that, despite null coherence (see figure 2(b) ), the trajectories do not cross the symmetry axis that separates the regions covered by each slit, like in the case of total coherence (see figure 2(a) ). This unexpected result is a manifestation of the contextual character of quantum trajectories, which remains even under these conditions. The absence of interference prevents the particles from undergoing the typical "wiggling" motion that leads to the different diffraction channels [19] , but not from being non-locally correlated with the other particle. Therefore, decoherence is not sufficient to suppress the information concerning the initial context, and then to lead to a classical-like quantum dynamics (context-independent), when it is simply understood as an interference damping process. Actually, we have shown elsewhere [46] circumstances where classical-like patterns emerge, but the contextuallity does not disappear, as happens here. According to the preceding statement, the structure of quantum trajectories allows us to characterize different situations by their contextuallity. Thus, a situation where two slits are independently open can be easily distinguished from another where both are simultaneously open and there is total decoherence. These cases are illustrated in figure 3 . Although the trajectories initiated close to the outermost edges of each slit are identical in both cases, as the initial positions approach the innermost edges their behaviour differs dramatically. In the case of two independently open slits (see figure 3(a) ), each set of trajectories is associated to an independent wave, and the crossing between trajectories coming from opposite slits is allowed because their dynamics are totally decoupled. On the contrary, when the two slits are simultaneously open (see figure 3(b) ), the dynamics are still strongly coupled, leading to an apparent "repulsion" between both sets of trajectories. This interesting effect can be detected only by means of the trajectories, since the measured intensity does not reveal any clue about it; in both cases it displays the same classical features. In the case of real Bohmian trajectories, one would observe that this non-crossing takes place in the multi-dimensional space that describes the dynamics of the whole system, as said above. 
Decoupling from the information provided by the empty slit
In order to illustrate how the additional mechanism that leads to the decoupling (or suppression) of the information provided by the empty slit works (see section 2), in figure 4 we show the results obtained with the equation (17) , where c 1 and c 2 have been substituted by c ′ 1 and c ′ 2 , respectively. In this figure, results for different values of the parameter η (in increasing order from top to bottom) have been represented. As above, the statistics of quantum trajectories are given in the left column, and samples of quantum trajectories illustrating the corresponding dynamics in the right column. To compare and make clear the visualization of the statistical results, the intensity obtained from equation (9) for τ c = 2.26×10 −2 s has also been included in each figure (left column). Notice that, effectively, as said in section 2, depending on the value of η two dynamics can be clearly distinguished. For smaller values of η (see figure 4(a) ), a very slow decoupling is observed. Thus, the non-crossing effect dominates the system dynamics. On the other hand, for much higher values of η, the information about the empty slit is lost faster than the interference damping takes place, and some trajectories can cross the symmetry axis of the experiment. For total decoupling, trajectories display the same features as those shown in figure 3(a) . This fast decoupling is similar to that produced by a detector installed with the purpose of observing which slit the particle passed through. The transition from one regime to the other is also interesting from both points of view, dynamical and statistical. As η increases an order of magnitude, a set of trajectories densely concentrates along the symmetry axis, a region where before there was a strong quantum force preventing trajectories from approaching it. Thus, the central intensity maximum is remarkably enhanced, as can be seen in figure 4 (b) when compared with the same peak in figure 4(a) . This enhancement is at the expense of the intensity of the other maxima; there is a transfer of trajectories from the outermost to the innermost diffraction channels. Dynamically, once the strong boundary imposed by the quantum potential along the symmetry axis (which is stronger than along the directions separating the different diffraction channels [19] ) is suppressed, the quantum pressure [19, 23] pushes the trajectories towards the region covered by the empty slit, and favours their transfer from one diffraction channel to the nearby one.
As η increases more, quantum trajectories also penetrate more across the symmetry axis, as can be seen in figure 4(c) . The availability of a wider accesible region in the other side of the symmetry axis makes the concentration of trajectories along this direction to decrease, and they distribute more homogeneously. This causes a remarkable decrease of the coherence degree in the measured intensity, although the central peaks are still relatively intense. This trend continues until the interference pattern completely disappears when the decoupling is maximum (see figure 4(d) ). In this case, the trajectories are unaffected by the presence of the other slit, and one obtains the result presented in figure 3(a) . Moreover, a full transition from a dynamics characterized by single-valuedness of the momentum to another where it is bi-valued is observed, taking place this process within the system subspace.
Conclusions
By means of a trajectory description based on BM, we have analyzed the problem of decoherence in the double-slit experiment. This analysis provides, moreover, a general insight on any quantum phenomenon involving interference. We have shown that the interference damping of the typical oscillations in diffraction patterns does not lead to a classical-like dynamical regime, as might be expected a priori. On the contrary, our results show that, although statistics erases the information about the interference, there is still a strong influence with a contextual nature in the behaviour of the system. This behaviour persists even in the case of full decoherence; the strong contextuallity manifests in the non-local correlations displayed by the system particles, whose motion is highly sensitive to the information coded by the initial state. In this way, the structure of the class of quantum trajectories here defined allows one to distinguish between one experiment performed with each slit independently open, and another with total decoherence and both slits simultaneously open.
In order to observe a classical-like regime it is necessary to remove all the information about the empty slit from the particle's motion. A realistic simulation of this problem constitutes a hard computational task. However, by using a simple model, here we have illustrated how the process leading to the loss of information coded by the empty slit not only causes such an effect, but provides an insight on a possible smooth transition from a quantum to a classical dynamics (i.e. how quantum trajectories become classical smoothly). Along this transition, the contextual dependence and non-local correlations are gradually suppressed. This mechanism allows one to understand decoherence from a broader perspective than that in which we have only suppression of interference. This mechanism should lead, in principle, to experimental tests in the mesoscopic regime (may be with larger particles than fullerenes, and/or a controlable environment), where the rules of quantum mechanics "dilute", and objects can be described by means of classical dynamics. The fact that under certain conditions the central maximum of the intensity pattern gets relatively intense in comparison with the rest of maxima (like in figure 4(b) ) would reveal such a transition.
